High dose of dexamethasone upregulates TCR/CD3-induced calcium response independent of TCR zeta chain expression in human T lymphocytes.
Glucocorticoids are very potent anti-inflammatory and immunosuppressive agents that modulate cellular immune responses, although, the molecular mechanisms that impart their complex effects have not been completely defined. We have previously demonstrated that dexamethasone (Dex), a synthetic glucocorticoid, biphasically modulates the expression of TCR (T cell receptor) zeta chain in human T cells. At 10 nM, it induced the expression of TCR zeta chain whereas at 100 nM, it inhibited its expression. In parallel to the upregulation of TCR zeta chain, the TCR/CD3-mediated [Ca(2+)](i) response was enhanced in 10 nM Dex-treated cells. However, at 100 nM, Dex treatment enhanced TCR/CD3-mediated [Ca(2+)](i) response without the induction of TCR zeta chain expression. Because the classical transcriptional model of glucocorticoid action cannot account for the effects of high dose of Dex, here we studied alternative mechanisms of action. We show that, increased and more sustained TCR/CD3-mediated [Ca(2+)](i) response was also observed in 100 nM Dex-treated cells in the presence of actinomycin D or cycloheximide suggesting that cellular transcription and/or de novo protein synthesis are not required for the induction. The TCR/CD3-mediated hyper [Ca(2+)](i) response in 100 nM Dex-treated cells was readily reversible by short-term culture in steroid-free medium. RU-486, a competitive antagonist of Dex, inhibited the increase in [Ca(2+)](i) response suggesting that the effect of Dex is mediated through the glucocorticoid receptor. Although the lipid-raft association of the TCR zeta chain was not significantly increased, high-dose of Dex increased the amount of ubiquitinated form of the TCR zeta chain in the cell membrane along with increased levels of actin. Fluorescence microscopy showed that high-dose of Dex alters the distribution of the TCR zeta chain and form more distinct clusters upon TCR/CD3 stimulation. These results suggest that high dose of Dex perturbs the membrane distribution of TCR zeta chain leading to more functional signaling clusters that result in increased TCR/CD3-mediated [Ca(2+)](i) response independent of TCR zeta chain expression.